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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system which can 
keep high output performance by enabling an electrolytic reaction to 
proceed efficiently at an electrolyte film even in a condition in which the 
temperature of fuel gas is higher than the temperature of oxidizer gas by 
a predetermined degree or more. 

SOLUTION: Current air temperature TO which is the value of an air 
temperature sensor, hydrogen gas temperature TH, and stack 
temperature SO are inputted. An ECU 26 detects whether or not the 
temperature HO of hydrogen gas is higher than a predetermined 
temperature HO0, e.g. 10°C. The ECU 26 then detects whether or not 
the air temperature TO is lower than a predetermined temperature TOO, 
e.g. 5°C. When the hydrogen gas temperature is higher than the 
predetermined temperature HO0 and the air temperature is lower than 
the predetermined temperature TOO, then the ECU 26 determines that 
there is the possibility that an excessive wet condition may arise at a 
cathode because the temperature of the hydrogen gas is sufficiently high 
whereas the air temperature is low. On the basis of this determination, 
the ECU 26 performs control so that no power is supplied to a heater 25 
so that a rise in temperature of the hydrogen gas stops. Independently of 
or at the same time as this control, the ECU 26 adjusts the opening of the flow control 
passage so that the air temperature rises abruptly. 




valve 27 of a bypass 
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«is*ft*7^-Hte«E$fck,. 

igfiSH R<J)f«0)ffl izKS * tu . M fttf * *V* 

»tw;uia»*9fc. 

MMtfc. 

*fc?WM»'?;i7 2» 

tt!sAs*ft-i& umna <d&& *w *c tiz «to r 

*mm*a>*4MKJtt«& » it* J: 3 iztt I** 
C fc *»« fc T *«tt«ft xii. 

turn a) iz'*uc. mmwti zvm&s: 

*iad> * fc iz J: >t '«IIXft*fl>&rt-4>ftltt 

4] IS#J5 1.|Ztel*r./afe«ikilK3EeSi*3 
lZ«W5ft^Xy-A4ilia*T*T5k.^ ttSSHSI* 

* J: 3 iz « * r,t v* c k fcr 

sl> *« Jt3l=tt*TC»* £kSS5»k* iSMtttV 

mm 63 w»©-*<©ii.izEa* : tia»ff ^-tf 

CMS****; - Fte«t<§«,k, 

mmn&vit-tsv® izk® Kftff * tf* 

*V-KfiMI*fcfc r 

*ne7 / - mm tiizmig a *v***a 
jK^fi^hns^&k. 

mm ? tifeHM-tf »tns-7> - h mu wizmifrr 

*«&tfatttifeft'fc-; 

ttSfi V- FttttjifclZKfttf '^WBfWtf^r 

' 

tfiSfJESSJ; y fatflUKte IfctfJlifcWIWI 
KRU-MS *tf *£fc .tm^T.9WI«l.^7 



[:oo:ov] 
smfsswizrar*. 

[0 00 2J 

*♦ «^it : ^^^iiMrait4ttk 

r^t«I^K-^ffil8^R^#«SffilZ;t 
fc fc.fc.lz. fi^**wi»&X9i*BX***K^ 

a*-Mi u ttr» ;<raeiz»*fc;*i v: 

'SEftlZtf* *ft*X# Jlr*- X-*'A# - fc 
LXf^r*<t9lz^?T-t^ "TttM} 7>>- >"« 
rii^tf^^<^vft:Cr.m«H4i$^iAL. 

£HEtt>JWTC'fc#7.&i» WHR*€**-f 
k; -f^VfaSSASffiTU £*Jlrf-XMtt«fiSflfF 
^WHKIz^K^Sffi^ r^Sd^*^ ^WHJRN <?>J< 

*fl>mMt0te*fc ^*fl)«5srtt, j«^»^R^»fb 

Co b:o 3] f-.LT\ KrttfJtf * fc. LTSS^^ffiffl 1"^ 

*6izttrffla'^i£a)«i^^i^ip^ 
7-ziv7t'vtt- Ais£'i»; »ra*o^ e 36 2 
o^iaisiztt. ^<DCO€®SBLfcf|X7-qv7U 
v V- lZ<t>J zn^JlOE t TBM'IS vXf; * «fc 3 IZ L 

ift ^^tf XiBJt^ ^J^»^<0^^»l«.fc kfciz. S 

fl>fefe<i>r t- zj y ? u v :tr -sia i/=«s^«$fi 
^ ^x*sa ktt y , omz&m k.u 
rtt^«k<c*. *n*a>^9.«iMfft«)»Mik lt 

W^;ti^fflT^6lZtt v 7^-7J:0)K»0)fc«i 
iz zj>?>|^ hftr^S^^fiWTttC.. ziV 

• . 5tty^.^iz^ : ^ y>&w^&*¥& * i 

C:o6:o'4] 

c*»^diiwk u jt-3 k r^iisfij c<d <t 3tt*i* 
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£638* (Dill EtoE izfcl* T tt. tttfWft y A OiS 

■tf±#r%.' c*>££. afcan*tf+fti=±JM>4:ft 

kl=*l*TiL ftV- Kflli=ft^9Kft6J&l=J:>Jkjil 
«]fiEttffia«3Bi=fl«r^c k 6sr a u# u a 

&03S±A TM T^DHTHL &&tm& *-**?9 
[0005] C*>!Z*.,T, «Mfil6tt*dSt5T.Urai 
is ih ft, Jtfttt SB? S30)f*l 1=3 ii £?* R.T 5 tttt- 

£ iz& m\m$ 75 ^Oiss i*si^iztt» : * ftr 

lv*k k fel^ tkW 15* ^SsiS(D£8liML^^ 
iz, ;3BMm£*ltTtL ■ v93U*J:tf fiHfr 

[00 0 6] 

tf ; ^<ba«tf ite a * foME «t y fc Bfsw jS6v> «t 
& r * z k &x- $^ww&i>z?km#f%z k s 

§ ft k *KW 0)«8»*ift V* ?Att* 

-*a)^izfies*ti^«^65^jg*n^7y-rtt« 
'**&*pvj-iF.m&wvk-i Mitt/- HttoEittiz 

HOB * ti SWie ? J - H'ftttt «« IZM 

is j; y Btt 1 o jsju j^isr fc* k : 9?ft ?r» ft 

[00 07] ff* IXfllTIt -«Bi«*«lfc4B!»i- 



« r tt> ttEMfW aMtlintt* £ k 1= J: -d 

f^ssjs Jty fetst^^sott^T^ 

[.0 0.0 s] *kwo)«io>wai=i:fti£ 
■iS5w-i^tr^fl)«iSMJ:-ytt«-i'0*tt±asT 

ft * k* 7* «b TUfbtf 7 MMjU tffif£3« <t >J 
COO 09] 

£:fclz^T; ^jaTO*^»lz»j««C kAST t. 

ft.Vr K»««ffiflJrii»fbSJSlzj: *T*fi*tf 
«iwa©ffi^tttttt : tKT|r*.- ttz&6T, mums 

# <ds« 65jflw k«^t^«w^tsffi*fi'?aa < z- 

6SIZ^ LT± & < .««r (D Tft y ; S T 

ft ft; 

[0 0 1 O ] U fcfti ^ m» <t> T^ft^l^ 

urifixamrtiztift r $^a>n» &s'd» k « 
p hy»»iz kt»^5W - 'Hflfr&fty- HftlNfl)»' 

l?fl|A<0*«»»flift*. t'fetfoTs *WHR 

iz ^ ^pK^s^Jsr 65ft -a *jy-Hffliz 

fcUTtt. »ft»7fc tTa»*&ffiT*«firIztt, ft 
*fi!ft5Sfiit7Ty- K«l<J)**^tO^ 2. 5f5&i5S 
iiT^ C k k tt*; C Ofc^, l^l USJS 15 TMmmvm 
HTZ ts Uttl^£lZfct 7 J - KfflO) 
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2. 5ffi(D*Mtf«)V-l=«tf6«l=HffUT»6 

C001 1] jbv-FfiJTtt ^##»£U aaiat . 

flJI=il«y*k***-tt*Xtt*tf^<DJ:5'IM^fl> 
iSilS Tv/ - y fc * C *C k pj: -a T. *S 
<J)*Stt£*P£ U*C fc fctf*. ft*Tfct BMpDS 
i««ST*£kl= J: ftV-F<BJ^^S<D 

VJHT * C fc & *«*tt*&5t!! 4>*d«lft Jfcffii * 

tin**. 

JA(MAX)=» (PW(T)/ (PA • 
a :.**ftacMJHB 
PA :.*».4>fRltjE 

P«T)":M*T.CC) fc*W*IB.«*«»»S 

JC(MX)- <PW(b/ (PC ■ 

CCT\ c : SS%0)^ffli 

pc : s&omiajE 

[00 1 43 ttWS5ftirfe^»ftSi££JC(pSJS4'!= 

T^rs*aa.j» fcotestsfc. Av-f;«'a»sa 

k tHff.UT*J*l3il*ai*tliMc«t.J c fcftft'y* 
F«I=«IS**v**«*ja fctfttUSd'Cfc 

T J » fc ©SMJ: y fc^ Lvfc. ft V - Kffl 
ft V- KfflT P 5yf>$ Klft&tfk UfcCfc fctf** 

cool s] 7y- Hfll=«ttM-Mi»it ja- 
65 ws-Rf j «.y - tMa-itt* i=- 

\t % 7/- Kfflff H 5 4 7. * h U*C k k L> 
ttW.W*, -ft V- Kffl£fcUTBfc^ff;UT 

fc # ^ co«i*fifi Jc q*x)& j a (max) uu sSSir 
fl) tOfiS £«jfr*t!*fc«>l= liilli&a tt«t** tfii ^ 



co o.i 2) miifc , s^ttmm&miM±Rp* 

JM=Si/F (1) 
i : AVcm2> 

JW = I /2F (2) 

C o o i 3 3 py- K«Qni=4**fl4tttt 

( JA )• <J)g*flB J A (MAX) fct JUT<D* dlia 
PV(T)) ) i / 2a F (3)* 

ft.v-Kifji:»UT^I^.ffLt»a*^***fi: 

( JC ) fefetffl J CCMAJO^ 

PW(T)) ) Si./4oF <4) 

COO 1 63 K«J7ttmiSft'^0)Sjej!>i« 
t*«j&l=fct *^«.«S*JA kW4"<D?J<^&iAfiJM fc 

r^ijy h 7 -f 7 ^ h (DPqp ate u ^ . fc w 
HWo)R©^ < r ^5 c t i=<t ? xiSffi»3s m± 
tz9>±*t ir^im*<!>*$®$ik Jm tim^xi 

Dtttd-Wotl* C0)II*li: ^(RHR*(^J<^0) 
Ffll.kft-V- ..HjtfbM-rapiZM' 

J A tiaMtt* 'Z t\Z± -dT, 7/- Hffl X K*7 -T7-* 

COO.1 7,3 L^U «»m^^^O)aii'SUAi«: 
<«'yiig*kV : J:EoaifefcHa«is;: ftV- Kfflizfe 

^» fbsjc «3E wnaT fc 

*fr $ iac>j, ft ,y - P filx*^a)5iiJii;3gi!ii|g± U ^ 

k \ztt Uttg IM&S iztLklE* ft V - H ji^jd*i«as 
tt>i^TrKki^M±o«j^«7tt: w^ft 

«IRHK^a>4cd«lltt «^ «t d II UT 
l**; C*4ll=j£3T: .aeWUlWfteFfi «^HR 

C0 0:1 8 3 

C^BfiW3«2S#P3T*kv *3^S0) 1*tti*l!iiid 
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«tta 5 v OVtmV 6 tu SfiS»«$ft^5 » <7 2 II 

Arte *m<»**i»bs£4. 

14; llQJElZj;,>r**tf -H£Lfc&S< 

(ssnS^iscd) **ff;ai*«fs«3(»E£±iza&i7* 
ti fc** .ram* s iz j- y « ise* d^s * * s «t d 
litter 'Mi. 3.~a.'oMEm) ..*l/t\ 
ffitt\z2m$t\ttx*tiz\tmx$ y.o* \z®& (< 
r as '* *ifc***j ^fioa* © iz* -mi.*,. jams** 
$v9 2#*<j>***j;*ii; *£fta*ftaie7£iVi>r 
-M)i7$9 o-2*6i»as**u^*dam*.8«s-r 
*mn y « 9 izsa * tu 1 o izjs 

bias* 5<oTSSfflt** tf amis* trfi «» 

[pq i9] a .RfbMffXt uro)SSv6?«isei 

■flJi:«$Sd*i*< 2fc0)mta*tt; iffli±T*fc«><DX7 

StiUl,3. DfcEir*j£*fir. Wt«i-M.?^;2 

«a?&?Kasia;H 1 ! 4%ti6 ur*&™**^ at 
womnmk*/a*L rut,. **tf^tf«BHi=»^a 

«BKK»5HftT.*>k3^9T F ^ 

m&tiv*; £©**««* j4*a)Wx*^* - * 

SS erilz&A *tir *f ft* fc TS« }✓ 

T**ft zZtimrt. t iz.. *Mfl>*«**r mo 

&S6A>*a>K« V6 btt. Kfbft 1 4 

iimift^jcis y. csiftvriw** 1 so© ■ 

1 5<J)flfflAfflO>Ktt1 6b|Zl* *$ff/;^*jc&3BIM< 

s ft>io0)seefcmi5* ft ray* ffitf<»*3s$8»8, 

1 4 * a)* ta£BfflflSiS*&liffl 3 iz 

[00 20] ■&-fe>*ijiMiw»«a7Ai-tt. ;ssj 
*««BWojiat.-«i=ffl*a*tiris.y. ctiira: 

*♦ Mmwmm&tL ttfl*«&7l 7*«*r 

a y, *y 7 1 7 6>< ? gttffl«B« i s in* 7 
g;tfKa.#tir>y, -to*ti7 0x-s.'i 
9 \z;$m ztxtzft. z?- z\ yy. u> *t - 1 3 oqt&g 

Qft^42 b(=»*fc-< r7- qV7U->;V- 1 3IZ 

j: ^rw»Ett**iriafi±# LfcEiMRSfcaiT 

*♦ tOr; »!«ft»"2DSSfcJ$a]*tt; 

MSSil ? r JHIM*i3 5-/92 izii * tifctt^ti * 

5 2^s<Dsais[Srti3Uiss*^5ct dictt-DT 



»Xft»2 0;««iT*ffi«1 28fc, flft t«i> 

Efii2b i u&u ur *> y . <m&8i s 2 05 
iixflT*2Sva:^BSirici:ircty; ? 

diitt^ri*^ 

[002 1 ] ttftc(DB«^fc*lz«»^5iy02.li». 
(D**^Saa)E^^It5ilT^/t^iaE^I+2^3 2 

iz fc'uvr ^fto» r **fc;«>9 1- i 2 6 

^^AT «tf »'ft9«¥MffHS' C e c u) 2:6 zmx 

ri^» 

[002 2] »&|rX-7^*3>7>-9tf— 1* 3<wtai«i 
l=-J8C»r,.ttM»2 : 0*iW-/5^*ft/WV<3l-»l*l 

2 bizii, ^s^sir^kfiMis#2.7|!pai^ 

*i«(bfcfeizE c u 2 6ii, - ss-ms^o^ajtsis^ 

r, j*j 3 o«c£Tlil*fc tj - F«io)7j<^ffi$8s (s* 
m : j acwuo 6i±E*^»»a r JM izatt«< <cy; v? 

7iiT:7^K«»ikU sjamr«i»sjs^ ■Ii4*>fc 
fcizi* 01c 6^ 7 :o>C(J)«[S riliiT^(J)digt 

[0023] "aili bv-Kflirtt. -skjsfi<tf±i;"%© 

r, *f8HW^^**^iT^S65^^. ^?V7 

u fctts .wti . tt s ^^abdbKs aja i=t« aiT 
asi^ $f»K ti c t is r* v U6> u> 4 isaisti 

tSL^Ttt. 7V - Hffl(D±ie 70. hOjpqiiS . 

«saT*fci!>iz;. *mh7iK7&m iTrk±±<»*$ 
% ttfeT %it^d iz<i o r t* * a fc fc a tiio-T ft v - 
H «iiz etf%^a>pM«BtfH3i]»ti *♦ hiz. .»iz 
' ^$^m^mtztx^ fts«c*y fetgt^iSjsri* 
ftT^:^*^' 1 ^ Kfttf x k uro^>Sfi m 
ntizk ur ;xiy.€i«fiiz^«^ig < 

r<D5ar-fct ffikizA%ft.v-Kffl^s<D*do)iK£* 

wsje^EasT^ 

[0 0-2 4] C(J)J:3ttft : V- KflJr<3)^ifliWa)«3a 
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i^sizfesi;,*. tztms zxv&vmn Vtufc 

J*8ft *ttili£[£ft<r)a25. *tt/t«Sf4«)i!;^^ Z*o)S- 

A^^^ttir^y., ftv- K«j^«>ai*ti^M 

[00 25] C<D*3tt«SHIlft*ffi&* ^vO; * 

..sisBatttSfiu:: mmtyx^um^t ai3^.u- 
tiSTJcdii iSJS65±#r^ ctiiztfc^T, * 

H) fciSJg±#T*, £0>«£v 'X3v0fc*t^*ff 

ttjair sta& -jo\ ** »^o>sitH«tti 

r^ct ^^fc*** ra>Hii; 
sits urtv*d>T, si£HBaiBfftaaso)a'A j: y* 

<r>n\zp v- FflirtDsra^ 

lti>** *«(pfii»*3ftv^f Lit. .** 

dli^wa^WJty^y^rtt.- ECU26£flUr 

^y, ecu 2cm **tf^sa«, mtt/xsi 

* a)A«fi«lss^ti.TMitf ^ a>siL :^<Dfi ■ 
*ft«M»T*J:di:tt^Ti^ .Aft* Id*. fc-S 

2 5*jjtt;7jc*tf^«a^v7T«ft^3V7Uy*ti 



-CO 0:2 7'3 Jt/z; *^iaft*.2O0)>V^^7ii»-1 2 b 
iZtt. 5SfiIWS#27fiiskl^e>tlTfcy. EC.Utti C 
0)58fiKSS#2 7 o)5Sfi:$inssr *zfc l=J: *fc 

y, pfti=j:;orx5-/C?2 ^^miss^^sjs^Map 
r^9aii^i;?.i»TittMT>.. E.CU2 ©ft. tr. 

2fc«fctfS3) . ECU2 6&; #*ft*a<r>$SfiKO^r 

tfiS < <£ ^<7) iZiC UT**T ) t . C T?K* ft* 
[ o 0 2 8] 5 ^ ?kmn ^o)F^3^SJtTHO ^ino = to 

mp?^EK^ak \&m it* tfinat-^ 

.iittWWtSr*^ SSSvSJStt1g< 13 V- Fffl"Ca), 

U 2 6 tt £ 0) W IZ5 ^ l^T ; n 7, 0)S Jt ±#«ff 
it f - 3 2 5A(D^mia^tlt)<jtt^dlZ 

ttv.tftfcttiLX, ECu.2 6ttq>7:U^ 1 o/s 

r-^. ^ v 02 #co9kM^ittliMir-M? i=r 

[00 2 9] 1"^t3^.?J<*«^lZ^l«^)ti!^^ > 

Zt\±teS.lT&%l\\tZ*\Wi LTv ECU 
2 Btt, 2SviSSSs)£ir±# ^^;/\<. n-f ^TliiSI 
9'SS£Rai# e:\7;©B«.WI"^d (Xirv^si). ? 
COjiWlzi^ ecu 2-ett. isgBffi#2,7 fefcrat 
U 2 0 iiixi *-t* <£t> J: d II □ U 

i=a&jr« 7j<*ft.^in<t ^j<^«iss^ifli$'JT^fc 
i pfpi#?k^ft^ia^ c fc : ? ». ^ • : 

[,00.303 ±EO)tt , «'CUL -.**ff-^8*ffi 
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[00 31] 

iflHKaB T(Date'€tt*S3BT*-C fc ffT 9. 

C0 2 ) *gEfl 0)1 XffiH II Lfc tf?Wmf £3? A 

[Bl] 



[S3) Mra»v^i(MiK^TA¥9«i;7 n-* 



20 (MM 

1 7. 

18; ffi«4(G«. 



[043 




GZED 
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